CHLOROTHIAZIDE lowers arterial blood pressure in hypertensive patients under either acute or long-term administration. The antihypertensive action of this substance is complex. In some instances, the drop in blood pressure is due to a reduction in cardiac output produced by contraction of the intravascular space resulting from its saluretic effect1 while in others it is due to a decrease in peripheral vascular resistance.2
The purpose of this investigation was to make a comparative study in the same patient of the effect of the acute and long-term administration of chlorothiazide upon systemic hemodynamics.
Material and Methods
Nineteen observations were made in 12 patients with essential hypertension. The effect of a single intravenous dose of 500 mg. was studied in 10 instances and that of prolonged oral administration of 500 mg. every 6 hours in nine.
The patients were at rest on low-salt diet and placebo. Basal Total peripheral resistance increased significantly (p < 0.01) with the intravenous administration of chlorothiazide. However, the drop in cardiac index was greater than the increase in peripheral resistance, which accounts for the fall in mean arterial blood pressure.
In the case of long-term use of chlorothiazide, reduction in mean arterial blood pressure was produced by the decrease in peripheral resistance (p < 0.01). Although the mode of action by which the thiazides lower peripheral resistance is unknown, it is believed that it is related to modifications in the reactivity of the arterioles resulting from changes in the concentration of water and sodium in their walls. 2' 7 In cases of prolonged use cardiac output not only became normal, but went above the control values. However, the changes were not significant (p > 0.05).
Comparative Nineteen observations were made in 12 patients with early essential hypertension. The comparative effects upon mean arterial blood pressure, cardiac index, and total peripheral resistanee of the acute and long-term administration of chlorothiazide were studied.
With acute administration of the drug, a 10 per cent drop in mean arterial blood pressure, a decrease of 18 per cent in cardiac index, and an increase of 7 per cent in peripheral resistance were observed.
With long-term administration, a decrease of 21 per cent in mean arterial blood pressure, an increase of 4 per cent in cardiac index, and a drop of 26 per cent in peripheral resistance were found.
The eonclusion is drawn that reduction of mean arterial blood pressure with acute administration of chlorothiazide is due to decrease in cardiac output, whereas with longterm use it is due to reduction in total peripheral resistance. . . .When the aortic valves are fully adequate to their function of perfectly closing the mouth of the aorta, and thus preventing any regurgitation of blood, the aorta and its branches are kept fully distended, the blood is at each contraction of the ventricle propelled forward en masse, and there is no trembling, or vibratory motion of the sides of the aorta, carotids, and subelavians, and, as in the flexible tube when fully distended, no sound is emitted. But when the valves, becoming inadequate to their office, permit some of the blood contained in the ascending aorta, carotids, and subclavians, to return into the left ventricle after each contraction, then the aorta and these trunks become . . . partially flaccid; and at the next contraction of the ventricle, the blood propelled into them is sent along as a rushing current, which throws the sides of these arteries into vibrations, and these vibrations give to the ear bruit de soufflet, and to the finger fremissement. These two signs may be traced to a varying distance from the mouth of the aorta, and always along the carotids, and to the outer third of the subelavians, and sometimes in the brachial arteries, as far as the bend of the arms, the distance to which they are heard being determined by the limit to which the currentlike motion of the blood producing them is extended. In those cases in which the deficiency of the valves is considerable, allowing a full stream of blood to rush back into the ventricle, there is heard in the ascending aorta a double bruit; the first accompanying the diastole of the artery, the second immediately succeeding; and, in listening to the two sounds constituting this double bruit de soufflet, the impression made distinctly on the ear is, that the first sound is from a rushing of blood up the aorta, the second from a rushing of it back into the ventricle. It is impossible for those who have not heard this double bruit to conceive the distinctness with which the impression described is made on the ear. A patient in one instance heard this double sound distinctly in his own person, and referred it to its cause, a rushing of blood from and to the heart. The bruit de soufflet and fremissement are not perceived in the arteries of the lower extremities, when the patient is in a sitting or standing posture. The pressure of the blood in the abdominal aorta is sufficient in these postures to keep the vessels arising from it fully distended; and thus no vibratory motion of their parietes being permitted, there is no bellows sound, nor fremissement or rushing thrill Circulation, Volume, XXVI, Septembger 496,?
